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ABSTRACT 

This document is 
designed in the objective format 
with pre-treatment uni^t operatio 
instructor guide, student handou 
mpdule x:onsiders design, operati 
methods'* of grit removal, screen^ 
preaeration. '(fiuthor/RH) . ^ 



an 'instructional module package 
for use by an instructor familiar 
n. Included are objectives, 
ts and transparency masters. The 
on^ maintenance, and safety of com^aon 
ng, grinding, flotation and 
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* Reprqductions supplied by EDRS are the best that can be made * 

* ' .from-^the original document., * ^ 
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SUMMARY 
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Module No: \ 

- 

Approx^, Tin: 


Module Htld- ^* \AV 

Preliminary Treatment 


Sui>module Title: t'^ 

1. Grit Removal • • V. ^ 
^crPRnxna/Cowinutors / ^-^^^^ 

3, Flotation • - ^ v ' 

4, Preaeration v 


. Overall Objectives:' . ^ 

■ * 

Upon completion the student will be able ^c: ^ 

1; ^Identify method and equipment used in grit removal, 

2. Identify methods of dewatering. • ' ' 
3v. Identify parts of a bar screen. , 

4, Identify parts of a comminuter* , * ' . ^ * 
5.. Identify process of flotation and purpose. * / ' \ . 
6. Identify process of preaeration and purpose, ' 


Instructional Aids: 

Handduts. 
Overheads 

Suggested: Plant 0 & M Guide ' / - 


m 

1 
1 

1" 


Instructional Approach: 

Discussion * ^ 
Lecture ^ , ^ 

Optional: Field trip and demonstration " ' 


t * 

— -Li ; 


References: ^ . ^ 

i. WPCF MOP #8 • ^ ' • . ■ ^ ' ^ 1 
^2, Wastewater Engineering, Metcalf and Eddy Inc. * ' ' 

3. WPCF MOP #11 . / . 

4. Operation of Wastewater Treatment Plants, SaQramentb 

5. Manufacturer's literature \ ^ ^ ' • 


— . I 

.* " ♦ 
♦ ' 


Class Assignments: . " • / • * : ' * ^ ' 

Read handouts ' J ' ^' . 

Label diagrams • - \ . . ^. ^ / . 

Parcipate in discussions • ' \4 ■ ^ ' • ^ ' ' 



J. 



■ V 
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Topic- 
Summary 



Instructor Notes: 



Instructar>OtJt/ Ine: 



Instructor: 

This entire module has been 
researched from many souces, 
Please note the sources and 
become famil\ar with them. 

1. Handouts 

Host handouts are of a dual 
nature. "1vh?se may^ be copie^l 
on a transparancy and use^'as 
an ovexhead. 

2. The field tr^p mentioned 
is optional. Recommended if 
the specific pro cess /equipment 
mentioned is in the^nearby — 
area.* 

3- Student may supply-O & M 
manufacturers information for. 
further resource material in 
'^he workshop. 

*4. The instructor is expected 
to add personal experiences, 
changes and deletions to the 
module based on personal 
experience. ^ ' ^ ^ 

5. Disposal methods mentioned 
in the last part of this 
module at^ only a few of the 
techniques available^ |hese 
techniques will be the most 
cofmion. Suggestion on this 
section will be to have student! 
check out local ordinances^ 
covering this area. 




\^The/-st.udent will -be able to recognize the iinportance 
of pretreatment ^n wastewc^ter. the properly operated 
aad maintained prelliminary portion of the treatment 
process will be the key to 9 well operated biological 
process by not overloading with excess materials. 

Handouts of equipment and process equipment are * 
examples or guidesT Instructor should get recent 
literature from appropriate manufacturers. 



■ \ 
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4 , LIST OR HANDOUTS' 

h Screening Eqciipmenf ^ 
2. Link Belt Screen/Grinder Service Instr'uctlon 



3. ^Comminuter 

4» Grinder Maintenance^ 



5, Barminuter ' ' 

6, Fine Screens deration. Parts' Maintenance ^ 

7, Fine S^creen S^de View' 



Preaeration , * - ' ' ' 

' ! • ' ' • . 

1. Circulation Pattern of Aeration Tanks 

Z\ Pre-aeration/PrimaryUnit Cretav^y . * 

Flotation 

Iv DAP System - Also can be used to describe vacuum system 



2. Side^VTk^ of DAF • ' ^ 
3^. Same •* • ^ ' . ' , 

4. Flotatibn Units'- Advantages/Disadvantages 



Manuf^ifcturerS r' 

l.l Cist of Manufacturers . 

Disposal Methods " ^' 

1. Methods 
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>todule No: 



* ' It • 
Approx/ Ttije: 

• 1 hour-* 

i 



Pace A *. 



Moduli Title: . 

Preliylinary Treatment 



Submodule Title: 

Grit [Removal 



Topic: 

Introduction 



Objectives: - * ; ^ , 

Upon connplelion of tfxfs module the student will be^ble to: 



'J 



K Discuss purpose for grit remova] . 4^ 

2, \List the charactenstics^.o/f grit. , f 

3. * Describe where a grit chamber ^should^ be placed (written),. 



Instructional Aids: 



\ 



1^ 



Instructional Approach: 



Lecture 
Discussion 



r 



\ 



References: 

'1. -WEGF MpP' #11 
1. 4/PCF MOP #8 



CTass Assignments: 
Review class notes 



Modole Uo: 



Topic: I ' ' 

Introduction tQ Grit Rembval 



Pa^e &1 of 



I*.structor Notes; 



1. ^>^mage to .mechanical ' 

equipment pipes jand valves 
reduce digester cleaning 
frequency. 

ft.* 

2. Egg sh'ells, coffee grounds 
street wash (sand) and 
other Abrasive i; our ces^ ' 

3. Heavy suspended mineral 
matter present 'in waste- 
wa^r. 

5. Ahead of all mechanical 
equipment e.g. screen, 
grit chamber, conminuter. 



Instructor Out'Mne: 



} 

A. Introduction to Grit RemW^l ; 
1. Why^ remove grit 
1. Where does grit come fr^ 
3. Define * 
'4. Characteristics : 
^ a. , Npn-piitr^scible 



} 



b. Subsiding velocities greater than 
matter 

'5. Placement of •wnits 



organic 



-A, 



Module Ho: 
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Topic: 

Introduction*to Grit Removal- 



Instructor Notes: 



6. a\ . Gravity . 

Weight of particl^e causes 
^removal or deposition. 
' The redirection of velocity 
to^ 1 FPS + FPS. An increas 
or decrease of this 
velocity will create non- 
settling of grit, organic 
deposit|on respectively, 

^Jomal expected removal 
size^of particle is 
ine.asured by its specific 
'gravity {SlOt}) * 
Comparison of grit S.6. 
is that of silica' mji^* 
2.65. • . . 



Instructor Ot^tHne: 



— r 



6. Types of removal processes 
a. Gravity . ^ 
\ Aerated ' 
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Module No: ' > 


Module Title: * ' ' . * 


r-i 

t 


T. 


Preliminary Treatment . • 
■ ' ■ ' ' * 


t 




Submodule Title: 




Approx. Tire:' 


Grit Removal ' ^ - 
II i\i ' ' ' ^ , 




Vfhour 


Topic: • ■ ; • 

"Removal Processes ^ • ' 




Objectives: 







Upon completion of this moduie the participant will be able to: 

1. - Identify *the types of grit removal processes. ^ 

2. Describe how grit is i^emoved from chamber. ^ 



Instructionfdl* Aids: * 

hfendout l\ 
Handout 7 

\ 

Both can'^be overTieads 



T 



0 



Instructional Approach: 

Lecture • 
Discussion ^ 



References: 



!• Wf>CF MOP #8 

2. Operation of Wastewater Treatment Plants, Sacramertto 



3, Manufacturers guide 



Class Assigr)^nt$:^ 

Participate, in class ^discussi^on* 



Module Ho: 



Instr,uctor Notes: 



Topic: 



1. a. Necessary to have two 
parallel systems in order 
to allow -for cleaning one- 
and collecting ^grit in 
the other. ' 

Handout Schematic of 
Manual System- #i- 

This system is^cleaned 
>y me'ans ofi hard work. 
Shovel th^ grit out and 
deposit' the grit in a 
landfill or other approved 
location. 

/ 

. Handout - Mechanical System 
#3 » • ^ * ^ . ^ 

Buckets or scrapers 
are used to pick up the 
grit from under the water 
flow and bring the 
, material deposited on the 

channel bottom back 
" agairisf the direction . 
of f3ow to-e]utriate 
(v/ash out organics) the 
• 9nt,^ The elect^iated 
grit is now removed from 



Instructor Outilnfe: 



1. Cleaning methods 
a^ Manual 
b, Mechani cal 



the flow by a deWaterinq 
device.. (Discuss later). 



The system is usually 
placed on a timer to 
control collection. 



6 ^ 
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Handout 3 



^ V "w V. \ K. 



.1 ' 




— ; AIR.SURPLY 



WATER LEVEL • 



. > FLOW PATTERN > 



-< DI>i?USER' 



-/RRIJ.bEPOSlXll^G 
m HOPPER 



A^REATED RRIT HOPPER 



.•V 



r 



J' 

* 
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Ko.du.le Ho: 



Approx, Tlwe: 



1.5 hrs 



f- 



Module Title: _ 



Preliminary Treatment 



SidHTOdule Title: 

Grit Removal 



Topic: 



Flow Factors 



Objectives: , ^ > ^ 

The participant will be able to; • • - 

1. List/describe the factor? effecting settling 

2. measurre flow through a rectanguler grit chamber 



4- 



Instructional. Aids: 



Blackboard 



InstrMCtional Approach: 

Lecture 

Discussion \ 



^leferences: 



WPCF MOP #8 -A 
WPCF MOP #1U 



Class Assignments: 

Participate in class, discussion 

' • • .V 16; 




/ 



HoWle Uo:. v 



tructor Notes :. 
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Topic: 

F}.pw. Factors 



Flow factor HQ^ 1.0^ to 
1.25\FPS Maximum critical 
control flow by means of 
effluent we4r. v . ; • 

a. Bottom* scour of ' - 
deposited material will 
reduce the effectiveness 
f removal . . a 

ulence, - l^eduction 
problem is by 
g a 'trat:.-tt1on zone 
slo\^ down flow to 4.0 
,fps. 

c. Kbalescence of part- 
icl/es is "not a major fact- 
-^rpecause of the shallow 
deplth of the channel . 
Shoirt detention times >and 
the\iature of the material 
Indication of this would 
be excessive organics^ 
embedded in the grit/ 



Instructor Outline: 



2. Design flow control 



Factors affecting flow/settling 

a. Scour • 

b". Turbu lance 

c. Coalescence of particles 



A piece o'^'TTSTJti whose 
lenpth is /2/3 the depth 
of the chclnnel/ Weight 
it to floaV' vertically 

the board . 
irface. Pick 
'n the channel 
float. 

Use fo^ 



r= d 
t 

I ^ 

r = Flow. velocity 
a Distance 
t = Time 



/ 



|4. Method of Determining Flow Velocity 
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Module No: 



*ERJC 



Approx. Tifie: 

« 

45 lain. • 



Module Title: ' . ^■ 

p Prelimj'nary Treatment 



Submodule Title; ' 

Grit Remova 1 



Topic: 



Grit Sources 



Objectives: 



The student 'will be* a ble to; 



List 7 of the 11 listed in the lecture 



Instructional Aids: 



Handout 4 



/ 



Instructional Approach: 

, Lecture 
Discussion 



References: 



WPCF MOP #8 . • r ' ' 

WPCF MOP #11 ' 

Operation of Wastewater Treatment Plants - Sacramento 



Class Assignments: 



Participate tn (discussion 
Review notes and handouts 



18 



1^ 



- > 



Page ilIZ— 0^ 121 



Moduh l/o: 



Topic: 
V 

Qu afitities of grit Sources 



Instructor Notes: 



Instructor Outline: 



3. Quantities of grit removed in each system 
are similar with tHe quajify lof grit 
higher in the ererated system. 

Sources of grit are: 

a. Type of street surface 

> 

b. Relative area served 
c' Climate conditions 

d\ Types x)f catch basins 

e. Maintenance of catch basins 

f. Sewer grades • 

g. Storm water diverted to system 

- h. Construction and condition of sewer 
T. Ground and groynd water(^haracteri sties 
j. ".Industrial wastes 

Relative use*^of household grinders 



19 
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Handout 4 



Sources ot Grit 



,3' 

b. 
c. 
d/ 

e: 
g. 

h. 

i . 



er|c 




■20 



I' 



Module No: 



Approx.. Tine: 
^ hour 



Module Title: 

Preliminary Tceatment 



Subtnodule Title: 

Grit Removal 



Topic:"" • /: 

Mechanical Equipment 



Objectives: 

The student will^ able to: 

1. Label schematic of unit principal parts, 



Instructional Ai.ds: 

Handout\2 
Handput 3\ 



Instructional Approach: 

Lectflre ^ 
D'iscussion 



ERLC 



References: 

• ' •If. 

Mpinufacturers brochure 



Class As\v\§j>mcJ^t$: 

Review handout 
Participate in discussion 



J 
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Module Ho 5 \ 



Topic: 

Mechanical Equipment 



Instructor Notes: 



Handout of Gril Equipment 
From Link Belt 



ERLC 



Instructor Owt)lne: 



' MecTianicaV equipment - nomenclature ^• 

a, v-Electric motor ' 
. b; Long'itudinal flights* . 
*c, ^Cross flights 

d, --*Drive mechanisms . y\ - 



Sprockets.' 

•,/ 



•1, 'Chains 



22 



4 



« P«9e 21 of 121 



Module No: 



Approx, Tine: 

1^2 hours 



Hodutt Title: 

* 

Pre! iminary Treatment 



Submodule Title: 

Grit Removal 

U 



topU: 

Start up^of Manually/Mechanically Cleai;ied Units '* 



Objectives:' . 

The student Hvill -be able to: ' ' , .. ' 

I.. Describe the operations for starting' either manual or mechanical 
cleaning equipment. • 

2. Describe the abnormal characteristics .ascribed to this process'. 



Instructional Aids: 

None" 



Initruct^onal Approach: 



V Lecture - ^ 
Discussions 



^9 



References: . ' 

WPCF M0P#8 

Manufacturers mater laT ^ 
Several^O & M Manuals of. typical distil Tatiorrs ' 
Operating Wastewater Treatment Plants ^ Sacramento 



Class teslgrimcnts: 



Participate in class discussions 



23 



Hotfuk'" No: 
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Tofiic: . - , ^ 

Start-Up of Manual ly/Mechanically Cleaned Units 



Instructor Notes; 



Instructor Outiitjji: 



4., 'Start up . * " • \ 

a.- Manually and mechanically cleaned start 
the ^ame \ • . ^ 

^. Open influent gate slowly: 

2. Open effluent gate when fTow reaches it 

^. Protect meehanical equipment by 
placing the gear -in operation as 
• ^ wastewater starts to cover the 

longitudinal collec tors. 



4. 
5. 



Start alf peripheral equipment ' 

« 

Normal operation - mechanically cleaned 

a. Longitudinal collectors sfet to'^ 
operate at slow speed to prevent 

hot t om -scdur and al\ow for 

elutriation 



Determine collection- fc^ removal 
' T^tes at selected flow rate's. 

_Cr._^ Inspect equipment Regularly (3 x's 
per) a min.) to determine: ^ 

Grit removal quantities need for 
— repair-preventive maintenance. 
If additional channel is required. 

6. Manually cleaned - normal .operation 

a. Measure grit level by draining 
• wnit of wastewater daily. Do 
- ^ only at low flow period. ' 

\ b. When grit level reaches given 
\ ^u^ntity take channel out pf 

servtce^and -{jTace alternate into 
^ \ service. y 

, CV Ke$p sluice gates clean cind 



24 
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Module No. 



r~ 

Instructor Notes: 



V Topic: . ; 

• Start-Up of Man iially/Mechani call y Cleaned Units 



Instructor Outline: 

V 



. 4 



d. Do not allow grit to stay, in * 
cK'annel as organics Will ; 
putrify and odors and decay * 
* ' will start. Remember H^S will , 
attack concrete walls or channel sv 

7. Abnormal operatior^. 

a-. Rainfall - Infiltration to sewer 1 

' b. Flooding - Infiltration to sewer 1 
and plant. ^ 

c. Freezing to channel walls sluice 
gates and other -apfiuptenances*. 
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MtxJult Title: 

.Prelimiriary Treatment 



Subfliodule Title:. 

Grit Removal 



1. hour 



Topic: 

Maintenance of •Equipmert^t 



'i V 



Objecttyes: ' ^ 

The student vyill be able to:, , - 

1. Prepare a pimple maintenanl^e program for the unit. 



References: ^ 

Manufacturer's brochure ~ • - ^ 
Plant 0 & M Mahals * • • 

wpCf'mop #11 . - • ' 

.Operations of Wastewater Treatment Pl,^nts - Sacramento 



Class Asslgnmcints: 



Participate in, class discussion^ 



26« .''f' 



^^^^^^ ft 



Instructioi^arirAlds: '^Jji^^ . 






Handout 2\^^p^V(^i^' ' ^ 


.■ . ,• • 




■■ . ■ 












Ihstructiona] Approach: 




— . « ■■" 


Lecture - , 

9 

* 

• 


i 

* • 


•> 
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Tofvi C.- 
Mai aten.^nce of Equipment 



Instructor Notes: 



Instructor Outline: 




9 . 



9. 
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Mainlehance Equipment 

a. Electrical motors 

!• .Bearing R & R.^as needed 
2. R S Rq. . defective motor 

b. , longitudinal flights 

1. Straighten if bent 

2. Clean of rags - improve collec-tion 
3'. Tighten/ replace bolts on collector 

c^ Cross flights - FolVow b ^ / 
d* Drive mechanisnft 

1. Oil 01^ grease as per mfg. guide * . 

2. Check for we'ar in gears 

3* Replace oil as required ' 
e. ^Sp^ckfts ^ . 

j 1. Check for chips 
I 2. Grease to. prevent wear damage 

3. Check key way 

4.. Check weekly for cracks in sprocket 
hub: Repair inmediately* ' - 

5. Chains 

• a. Grease frequently ^ ' * 

b. , -Check, repair and replaee^fe^er 
~ or loose links ^ 

. ^ c. Check Tor proper alighment 
• ' {V . sprocket* • ^ ' ' '^^ 



Module No: 



ERJC 



Approx. Tine; 

15 minutes 



^J2£. of . 12L 



Hodult Title: 

^JPreJJm jnary Treatme nt 



Submodule Tftle: ' 

Grit Removal 



Safety 



Objectives: . Z^. • 

The studeni will : 4 

1. Demonstrate the proper safe procedures for work around the unit. 



Instructional Aids: 

Plant tour 



Instructional Approach: 

Plant tour 



References: 

WPCF M0P#8 



Class Assignments: 
CP Plant tour 



28 



Module Wo: 



Topic- 
Safety 



.InstrHJCtor Notes: 



Page 77 of 



Instructor Outline: 



10^ Safety Procedures 

a. Keep wallfways free of grease , setlts 
and equipment • " \ 

b. If a. deep channel, follow safety 
precautions for entering deep 

. channels. * . . 



29 
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Nodule No: 


>tedult Title: 

Preliminary Treatment , 


- 






SuSrodule Title: . 




0 


Apprbx. Ti«e: 


Grit Removal 




• 


^2 hour 


Aerated Units 






Ubjectlves: 

V 


" , ,.1.1 




* 

/ 


The student will :^ 






( 


1. Draw and label schematic plan of an aerated unit 

c 


* 




Instructional Aids:/ 








Handout 2 
Handout 4 










L 


• 




Instructional Apprwch: 

Lecture r . 
Discussion . ^ • ' 




i » 




\ 




«> 

• 


References; ' c \^ ■ > 
WPCT MOP #8 * •' * - ■ 

wpcF MOP #-n - ~ ■ ■ ' ■ 

Operation of Wastewater Treatment Plants- Sacramento 

' ? • . ^ • , 






Class Assigninpnts: .-.^ . . • ^ . 

Participation in discussion 
Review handout 



( 
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Module lio 



Topic: 

Aerated UnM:f 



Instructor Motes: 



1^^ ^ detention time'ol • 
approximately 3 min. in 
the unit is at maximum • 
flow. The locating of the 
ajr diffuser is oh the same 
side as the grit hopper 
about 18-24 inches above 
the hopper. 

Velocity of rolling air 
is the factor in quantity 
of -grit removed. The . 
greater the velocity the 
less grit removed. » 

stewater will be 
intro^ced to the flow . 
in the unit in the 
direction of the flow. 

Grit is removed, by means ' 
df drag buckets or tubular 
-Conveyors. 

•Approximately 3.0 CFM/ft.' 
of length of chamber for 
sh^^oW**ins tal 1 ations 
8^5 ft. 



Handout of System 




Instructor Outline: 



1 . Aeratedjt 




Hodule No: 



Approx. Tliie: 

. hour , 



Ht>du1t Title: 

Preliminary Treatments 



Si^.odt^1e Title: 

Grit Removal -Me rated 



Topic: 

' Normal Operation - Abnormal Operation 



Objectives: 

The studertt will be able to: 

1, List proceedures of start-up of unit. 

2. List three factors Qf abnormal operation 



3> 



Instructional Aids: 

Handout 4 
Handout 2 , 



Instructional Approach: 

•Lecture 
Discussion. 



References: . , ^• 

MOP #8 ' ^ ' 

Operation of Wastewater Plants- Sacramento 
Was tewater^ Engineering - Metcalf & Eddy 



Class Assignments: 

Participatibn in discussion 
Review handouts, • ^" « 



.32 
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Topic: _ • ' » 

, . Normal Operation Abnormal Operation 



Instructor Notes: 



■ \ 



ERIC 



Instructor Outline: 



Normal Operation 
Open influent gate 

Allow flow to coyer diffuser by 3 ft. 

Turn on air supply system 

Removal of gnit from unit will be based on 
quantity in system' • 

Keep record to determine rate of removal 

Abnormal 'Operation 

High grit quantity due to storm or 
infiltration. 

Remove grit more frequently from^unit 

Rolling action not as ^visible. 

Clean diffuser plate 

Odorous grit , . . ' 

Remove more frequently 

Check air flov^ tQ the unit 

Test for organic levels * 
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/ModuU Title: 



Prel ijni nary^Trecitment 



Submodule Title; 

Rrit Rpmnval ^ Aerated 



Topic- 
Parts of Unit 



Object Ives: 

The student will be ab^e^^to: 

parts common to the unit. 



Instrujitlonal Aids: 



4^ 

Instruc^onal Approach: 

Lecture^ 



References: - . 

Plant 0 & M Maritials 
Manufacturer's brochures 



r 



Class Assignments: 

Participate in class discussions- 
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Module Ho.: \ 


Topj'c: 

' Par^s of Unit; t ^ ' - 


Instructor Notei^'f 




* 

Instructor Outline: 


Blower suppVies tJfie air, to the 
system 


C. * Main parts . - * ' 


Diffuser creates" the rqlTing 
action in the-urrii:^ 


Bl ower - ^ ^ . • 
Diffu^r ^ ' . - ' ' 




V 


Grit collection 


• 


* 


Drive , " . _ 


% 




• Flights - - ' 
Sprockets - 

0 \ 




1 
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Approx. Tine: 

15 minutes- 



HoduA Title:. . ' 

Liminary Trea-tment 
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Submodule Title: 

Grit Ffemoval - Aerated 



Topic: ^ 

Maintenance 



Objectives: 

The stUdent^will be able to:^ 



!• Develop a maintenance plan for t-heir own unit. 



Instructional Aids: 



Instructiopal Approach: ' 

Lecture 



References:. ^ 
Plant 0 •& M Manuals 



Class Assignments: \ 

* 

Participate in discussions- 
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Module 'Ho: 



Topic: 
Maintenance 



Instructor Notes: 



Instructor autiine: 



\ 



D. Maintenance » * ^ 
Clean diffuser every six months 
For blower follow manufacturers guide < . 
'Grease grit upper sprockef^nd drive unit weekly 
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Approx. Tine; 

15 minutes 



Moduli Title: 

Preliminary Treatment 



Subjnodule Title: 

Grit Removal - Aerated 



4 



Topic: 

Safety 



Objectives; 

The student' will be able to: 

!• Use safe practices aroung aerated units. 



Instructional Aids: 



' 0 



Instructional Approach: 

Lecture^ \ ' 
Discussion 



Refgjceitces: 



^ , UPCF MOPiS . 

' Op'eration^of Wastewater Treatment plants - Sacramento 



Class Assignments: 

^Participate, in* discussion 
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Module Wo: 



Page :^7' of 12J 



Topic; 
Safety 



Instructor Notes: 



ERIC 



Instructor Outline: 



, Safety 



Prevent flips and falls. A dangerous , 
^ea due to the rapiid air movement • 

Depth of Lfhit requires dra'ining of tank 
to repair unit. ' ^ 

Clean unit thoroughly before entering. 
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Approx. Titoe: > 

— 



ModuU Title: 

f>relinn*nary Treatment 



Sutmdule Title: 

9 

Grit Removal - Dewatering 



Topic: 

Ddvices 



A. 



Objectives: 

.The student wi^l be^able to: 

K List ipain parts of the unit (screw), 
2* Name both methods of dewatering. 



Instructionar Aids: 

^Handoug 5- and 6 



Instructional Approach^ 

Lecture 

Discussion ' , 



References: 

<>• 

Manufacturer's brochures^ 
Plant 0 & M Manual 



\ 



Class Assignments: . 

Participate in discussion* 



Module Ho: 



Topic* 

Grit Removal - Dewatering 



Instructor Notes: 



Instructor OutHne 



Handout 5 



I. Dewa'tering devices (classifiers.) 
A. Methods of classification 



1. 
2- 



Screw 
Cyclone 



1* Screw 



4b 



a. Main parts 

• J • - ■ 

Screw pump 
; Submerged^bearing 
Trough 
Reducer 
Motor 

b. Mainten-atice 

Screw pump. requires minimal 
attention .^s a single part. 

Submerged bearing is to be \ 
greased daily to prevent -grit, 
becoming inbedded in bearing' 

Trough wear to this i^ due to 
misalignment* of the pump unit 
. itself. 

Reducer - grease weeklyi ' 
Replace oil in unit yearly,. . 
• m 

'Motor check for wear or strange 
noise from bearing 



•* ^ 

▼ 
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Module Ho: 


Ho^ult Title: 






Preliminary. Treatment 




Submdule Title: 

Grit Removal - Dewatering 


Approx. Tiue: 


45 minutes 


Topic: 

Normal Operation/ Abnormal Operation . - . 


Objectives: 






The student will be able to: 




1. Distinguish between normal and abnormal operation. 




1 — 

Instructional Aids: 


• 




Instructional Approach: ^ ^ 




Lecture 
Discussion 


* ^ 

• 


J- 


References: 






.P.lant 0 & M Manuals 

Manufacturers brochures - ^ ^ 

• 


• 


CU^s Assignnvnts: 


C • • • » 




• Participate in tliscussion 





.ERIC 



Module Ho: • 


Topic: 


. , — f zrir: 




l^ormal Operati on/Abnormal Operation . 


Instructor Notes: ' ^ 


Instructor Outline: * . ^ 

# ' • ' T 




* 


B. Normal operation 


• 




Grit pump- and mixing device to^stir up grit 
into solution "on." * T 

,^ Turn on screv/ and check for free turning. 

Test to see if grit does not go over weir*: 

ricyciiLuuuio* * 

Follow specific procedures of manufacturer. • 


y 


•* 

* 


C\ Abfwrmal operation 

ExcessivQ^ grit, over weir. Decrease water 
flow intO'Unit. 


s 

^ 




Screw pump bound tight.. Reverse direction. 
Flood trough witjy^ater. 






Odors from unit. » Flush and clean unit 
thoroughly. , ^ 

y^ * . • » 


, / 




^ \ ... 


; •./ -.■ 




o . 1 * 

f ^ 


* • 


• 


• - 

■'43 ■ . ■ . ' ■ 



X ' . - •. - . . • - I, 

. • HANDOUT. 5 , . . 

. ■\- *m. WASH WATER GRIWktU . ' 




41AND0UT 6 



r 



• 0 '/CLONE' 



0 




GRir 
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Module No: 


* ^todult Tttle: 

Preliminary Treatment 






Submodule Title:. 




lApprox. Tiw: - 


5rit Removal Dewatering 


» • * 


15 minutes 


Topic: ■ ' [ 

.Safety . " ^ ' . - 


Objectt^es; • ; '\ . ' 

The student will ber abl^ to: , . - 





1. Work safely around screw S£parators 



5 » 



Instfuctionctl Aids: 



J 



Instructional Approach: 



Lecture 
Discussion 



/ 



References; 

Plant 0 & M Manuals 



Class Assignments: 

Participate in discussion 
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Module No: 



Topic: 

Gcit Removal - D.ewa-tering 



Instructor Notes : . 



Instructor Outline; 



Safety • 

» 

Keep hands and^ feet out of unit while in 
operation. \ ^ 

Do not drop large foreign matter into pump * 
troughs 

To work on unit, tag out and lock switch - 
before starting. 



W' 
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Module No: 



Approx. Tijne; 

15 minutes 



Hodult Title: - 

PreTiminary Treatment 



St^dule TUIe: 

Grit BemoVa'l - Dewatering 



Topic: 

Cyclone - Main Parts 



Objectives: 

The student will be able to: 



\ 



I. Liston a schematic the maia parts of the unit. 



Instructional Aids: 

Handout 7 ' 



^ 



Instructional Approach: 

Lecture*" 
Discussion 



References: ^ 

Manufacturers brochures 
Plant 0 & M manuats 



Jim 



Class Assigntnents: 

Participate in discussion 
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Hodufe No: 



Instructor Notes:' 



4 ^v, , 



It 

IP?' 



Topic: 

Cyclone - Main Parts 



Instructor Out/lne: 



Cycl one 



Main 'parts 

Grit pump 
Apex valve 
Feed chamber; 
Rubbec lines' 
Vortex finder 
Belt drive ' 



ERIC 
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Paje 4fi of j2 



Nodule No: 



/ 



ERIC 



lApprox. Tine: V 



h hour 



Hodult Title: 

Preliminary TfeaWent 



Sg^duTe TitJe: 

Grit Removal - Dewatering 



Topic: 

Maintenance 




Objectives.* . . 

The student will be able to: 

1. List proceedures for maintenance of unit 



Instructional^ Aids: 



rnstructiondl Approach: 



Lecture 



.7 



References: i 

\*' 

, Plant Manual sr 
Manufacturers brochures 



Class Assignments: 

Participate in discussion 
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Module No: 


TofXK:- . 


' " ' " : . ' .^'.^ . = 




Maintenance 


Instructor fJotes: 


InstJiu^tor OuDine/ 


• 




Maintenance 

* • 


* 

• 

• / 


• 

• 

1 

• 


Lock OLft switch and tag. \ 

Check belt for wear or glazing weekly. 
•Adjust, tighten as needed. 

Check for""5:loggTng. Close^feed valve and 
liquid line. Remove drain- plug. Remove 
clogs. 

* 4 

Apex valve. Check for weaiV weekly. 

Rubber~ttniTig. Replace only if wear is 
excessive. See manufactuner' s handbook. 
Overhaul yearly. 

* 


K 


■ 

• 




• 

< 






















r 
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HANDOUT 7 



QoNNECr/ON 

K 




TEED Co/ihfMOriC^N 




o 
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^4odu]e No: 



Approx. Tlwe: 

h hour 



Modult Title: 

Preliminary Treatment 



Submodule Tifle: 

,6rit Removal 



Topic; 

Normal /Abnormal Operation 



ObJecU | | ^: ^ 

• The student will be able to: 

* ^ - ' ' ' 

1. Recognize the difference in normal And abnormal operation by 
labelling a :list. 



Jnstructional Aids': 



J 



Instructional Apprpach: 



4 



Lecture 
Discussion 

f 



Re/erences: ! ^ 

Plant 0 &-M Mani^jls 



r 



Page ^ of i^l 



Module Uo: 



Topic: 

Nonnal/Abnormal Operation 



Ins'tructor Notes: 



Instructor Outline: 



Normal Operation 



Feed to unit is constant. and steady. 

Adjust apex valve to allow for largest grit 
quantity and least organics. 

Allow unit to run until all flow from the 
holding tank is exhausted. ^ 

Run^unit only if appreciable volume ^of grit 
is to be removed. 



Abnormal Operation 

Excessiv.e organics. Adjust a»pex valve. 

No grit. Adjust aj3ex valv^, cl^an unit, 

vExcessive noise. * Check for wear. 

Increasing/decreasing feed pres^sure will 
allow for correct grit separatipn. 
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Module No: 



Approx. TiBe: 

10 minutes 



Page 53 of J2L 



Mcwiult Title:. 

Preliminary T|*eatment 



Subnwdule Title: 

•Grit-Removal 



Topic: ■ 

Safety. " 



Objectives: 

The student will^ be able to: , - 

1. Employ prope;^ safety techniques around this anit. 



Instructional Afds: 



1 



Instructional Approach: 



9 s 



Lecture 
Discussion* 



References: > ' ) 

Plant M Manuka Ts 
Manufacturers brjochure 



Class Assigrtments: { 

* Participate irt 'discussions 



J 



i: 
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Module No: 



P^9^ 54 of : 121 



Topic: 
\ Safet7 



Instructor Notes: 



Instructor Out/lne^ 



Safety 

Belts, Handout of unit. 
Noise may require ear protectio/ 
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SUMMARY 



Page J5 of 121 



Module No: 



Approx. Time: 
7 hours 



ttoduU Title: 

* 

Preliminary Treatment 



Submodule Title: 

"Screening/ Comminution 



Topic: 



Overall Objectives:- ^ ; 

Upon completion of this module the participant will be able to: 



1. 
2. 



Describe thV various methods usfed- to screen and ^conminute wastewater^ 
Identify equipment used, and rebate the importance of this procedure 
Describe the process of ^ * 

a. Screening • ^ . • 

b. , Comminution • 
IdentifJ' equipment used in 

a. Screening ^ ^ 

b. rnmminntTnn ■ ^ 



Instructional Aids: 

Handouts, 

Overheads * ^ 



Instructional Approach: 

Lecture " ^ 

Discussion 



References: . . , I 

1. Operation of, Wastewater Treatment l^lants, Sdcr'dimto 

2: WPgP MOP #11 ' / 

3. Wastewater Engineering, Metcalf and Eddy 

4. Various Equipment Manjufacturer^s Material ^ \ 

5. Aeration in^stewater Treatment Plants, WPCF MOP #5 



Class AssigonKjnts: 

Read handouts ? 
Prepare handouts 
Participation discussions 
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Pd9« _5fi- -121 



Module »^^^ ^ ^7 



Approx. Time: 
15 minutes 



Module Title: 

Preliminary Treatment 



^ubmodule Title:* 
'Screening/Comminuti on 



Topic: 

' Introduction 



C^jectives: - ' . • - 

Upon completion of ttiis module the parti cipanVwill be able to:« 
1. Describe the purpose of screening 'and comminution. ^ 



Instituctional Aids: 

None • . 

i 

i ^ 



♦ 

4.; 

i ■ 



Insti*uction^1 Approach:| 
Letjture ^ . ' 



C 



T r 

Kefe5*ences: 

1. ! WPCF MOP #11 ^ . ' ' - 

2. I Wastewater Enginepniqg 

3. \ Operation of Wastewater Treatnjent Plants, Sacramento 



Class Assignn)ents: 
Participate in 'discu^sjon 
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Topic: > 

Screeni ng/Conmi nuti on 



Instructor Notes: 



1. To remove the lacggr 
ma te r-i als-t-hat-may-cause— 
extensive damage or 
necessitate repair to 
equipment. This may^lso 
mean in the case of 
conminution, the reduction 
in size of larger suspended 
matter, e.g. cloth, fibe'rs, 
garbage, fecal matto;*. 
Heavy inorganics are 
removed - metal objects. 



Instructor OutHne: 



I- Introduction 



a. Purpose 
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Module .No: 



ApprdXTTTme: 
1 hour 



Module Title: 

Preliminary Treatment. 



Submodule Title: ^ 

S c ree n i n g/ commi n u 1 1 on 



Topic: 

Equipment 



Objectives: ^ 5s 
Upon completion of this module the participant will be able to 

1. tist equipment used to- screen or comrninu-te wastewater. 

2. List clear, openings of screen equipment.^ 




Instructional Aids: 
Handout 1 



Instructional .Approach: 

Lecture 
Discussion 



References: ^ ^1 

1. WCF MOP #11 . ^ • \ 

'2, Operation*' of Wastewater Treatment PI alits, Sacramdnto 



Class AssignWnts: 



Module Ho: 



Page m of ir [ 



Topic: *^ 
Equipment 



Instriict^h^ Notes: 



IJ. • 1. 3/4" - 6" clear' 
criOpenings vertically or 
angularly placed in flow 
of wastewater. 

^ A, Manually cleaned daily. 

B. Cleaned by a timer, a 
"Tlow differential 
control removal rates 
are at an average 0.7% 
of solids. Manually ' 
cleaned units average" 
openings for coarse 
bar - 2". Fine bar - 
3/4". Mechanically 
^cleaned coarse bar'- 
3". Fine bar - 3/4'?. ^ 

•Coarse bars trap logs, 
timbers, stumps etc.' ^ 
Usually *are found in ' 
larger flow plants With 
combined sewer systems. 



Instructor Outline: 



11.-^ Equipment-f-Harrdout) — ' — ' — - 
L Bar racks 

A. Manually cleaned 

B. Mechanically cleaned 
2. Comminuters ' 

A. Comminuters 

B, ^Grinders 



C, Barminuter 
3 . Screeni ng 'devi ces 
A. Fijie- 



. / 
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Instructor Notes; 



p^ge :£Q_ of _221 



Topic: V ' ' 

o 

. Screeniijg/Commum'tioiT 



Handout of Link -Belt unit 



Instructor Out/tne: 



II. 1. a. Maintenance of mechanically cleaned,,unit 

A. Lubricate foot ^shaft weekly 

B. Lubricate wiper rollers frequently "to rrtainta 
, free movement. • , , • , 

C. Shear pin on upper sprodket drive to be 
replaced if broken. Th4s device protects 
Hpit from major breakdowns,.' 

D. Lubricate upper, chain and drive unit weekly. 

\ 




i 

■ 1 
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Handout 1 



SCREENING ^ 
EQUIPMENT 
BAR RACKS 

mechanically cleaned 
manudlly cleaned 
COMMINUTiERS 

' grlndelrs 

barmiiiuters 

finescreIns^ 



ii 



1 i 
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Handout 



\ 



THRU-CLEAN BAR SCREEN 



Serviee Instruct} 

Thij manual contains complete instructions for the installa- 
tion, operation arid service of link-Belt Thru-Clean bor 
screens. The life and economical operotion of the machine 
is dependent, to o great extent, on the care taken during 
installation and the subsequent lubrication and service.^ 




PREPARATION OF <tTE 



Itfort mirollinp icreen in chonnti, ch«ck chonnel width, bor'spoccr, ><ffecn hou..i g on<! oU other compontnU are 
d«Vth, •re, ogoKiir the dimtmrons on Link-ft«lt generol locoted in the rhonnci wallj ond floor in accordance with 

arrong^mtnt djLOwingir MaUijiure that the foundation dlmen»ioni ihown %n <;enc»oi arrjngen^ent drawing. 

belts for locating *foot ihoft, screen ban, chain guidei,. ^ ^ 



F#af ihoff 



4NSTA[LATION 




1 



•TOOT bhATT 



ANCHOR 
BOLT 



13 
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1. Plptino lofety collan on ibaft and $lideTHim ip toward 3 KJount 'ont heor.ng-on eo:h end of tl>e sucift with hubi 
' ceUr of shaft. ' ^ »owar*|prackets. , ^ , * 

2. M'pur^t ipfockets, one on each end of ihoft with 4ong 4. Move all parti back for enough from ihe shaft end$ to 
hub! in toward lafety cotton, le sure that sprockets cleor^ anchor bolfi »n channel wall. - . ' ^ 
rdtote freely on shaft. ^ ^ 5 Lower ihaft*i^>t6 chanr^cl, rooking suie »ho» the topped 

' -- . • 66 ' - • ^ . 
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hottt in •och tnd of thofi on'^r:1f orooct holt in beor- 
.Ing hub or% in on upword position. » 

6. Sndf beoringt out to tndt of thoft ond ovtr onchor 
botit in chonnti woll^ ofttr shoft it in position. 

7. * Put thf two pip« nipplf t utfd' for tubrtcotion Srytttm 

through tht ckoronct ^holtt in tht btdringt ond into 
thrtod#d in foot thoft. ^ 

Foot %prpAmf% , * ^ 

— W^ce-foot. tprockelt on thtir proptr ct ntt rt, ot ihown 
on foundotion ond g#nerol orrongtmtnt dtowingt, 
«nd cf nttr in thr chonnt L 

2. fot^9r\ tofety coUbrt to ke«p sprockets in position. 

3. Movf btorings toword sprockets so-thot sprockets wilt 
^ tpm9 freely with o minimum omount of cleoronce. 

4. Force beoring setscrew^ tight ogointt shoft. 

5. .On onchor bolts neorest wolt, turn nuts finger-tight 
ogotnst beorings. Tighten nuts on ot|^er side of beor- 

«jt)gs, moking sure thot shoft is cei^^l^d in chonnel, 
level wfth ond ot right ongles to chonnel Voll. 
Foo| thoft ossembly is' now*reody for grouting. 

rotk 

* Borirock is next ossemb|c^d in the choaa^ The bor rock * 
wilrbejn one piece or tin sections depe?iding on width of 
terpen. Wooden block tpocers ore bonded between the 
ro^ ban to protect on^d support them during Shipment 
ond ossembly. Remave .these blocks ofter rokes ore ot- ^ 
toc^ed to the choins. 0- 

1. ^oce bor rock on onchor bolts Ipcoted in the chonnel 

floor. Be ture thot bor rock is lined up verticblly, ond 

tenter it with sprock^tts on foot shoft. i 
i , ' * : * 

^2. £heck^the distorict jbetw^en foot sprockets (ond box 

jrock ossembly using gcn^rot orrongement drowlng.^ 
.3: {Secure bor rock in ploce' Qsing onchor bolts; grout if 
Inecestory. o 

I < N ■ . • ' ' 

TAKEUPf=?n=^ SCRCW 



♦1 



V 



DRIVEN 
SPROCKET 



Sid* plat«s 

1 . locote ond tpoce two side plote% in position ogointt 
the chonnel y%tls« one on eoch side, usirvg dimensions 

. shown on generol orrongement drowing* * 

2. Stcure piotes in position, 'grout to sutl.- 

Slock chein supf^orts 

Bolt slock choin supports to chonnel woU under sprockets. 
Mointoin % " from outside diometer of sprockets to sup- 
port^urfoce. - , * 

Choln guides 

Bolt c'hoin guides to chonnel wollt. mointoining 5-1 6* 
fronf centerline of heod ond foot shoft. The ends should 
cleor the sprockets by 

far rock spacer 

1 . Ploce spocer support^ on onchor bolts 
2 Bolt spocer ossembV to supports 

3. Adjust spocer so that it is poroilel with foot shoft in 
both directions Spacer must oKo be cenicreq so thot 
spocer teeth ore centrolly loc6ted between bors in bor 

' rock. Spocer must pivot freely so thot it vcill olwoys 
return to correct position. 

4. Grout behind spocer support^ os lequired. 

5. Attoch lubricotior tubing for the foot shoft beorings 
to chonnel wolls. 

J 

Hftod taction 

1. Bolt heod section housing panels together ond set 
them in position over chonnel openirx^ 

2. Temporority bolt heod section housing tight to foundo- 
tiom 

' 3. Check cleoronce with center plote os snown on generol 
orrongement drowing. * / ^ i 

Dfftector, plote musi pivot freely so Ihoi tt wit) olwoys 

... . 
return to its^pioper position. ^/^o 



I 



RtW 



HLfD SHAFT 



SET 



-u 



HEAD • 
SPWOCKET 
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1 . Asitrnbl« sprockets; tok^ups ond loftty collars on 
h*od fhoft. / 

2. toU hood ihoft in position, and lin* jU up with foot 
thofl. H»od thoft should b# poroliel ib th* foot shaft 
in both plants. Alignm^nf is obtair>*d/by shifting Kfod 
thoft houiing and htad shaft 

3. Lint up h*ad spraclitts with tht foqt sprockttr. 



DETACHABLE PIN < 

PIN ix i;' 




1. As»#mb}t rok* corrying chains aTaund ond foot 
sprockets with rakt attachr^ents and chain'.,ass*mbli*s 
OS shown on general arrangement drawing. 

2. Attoch rakes as shawn an/generot arrangement draw- 



ing. 



/ 



3. Tighten choins^by maviyg the takeup bearing adjust- 
ing screws. Kotote bo\^ screws the iwnt riurr;ber of* 
tvrns 10 th* heod sho/t remains porollef' to iHe foot^i 
shaft* When chains o^e pulled taut, back'off on the 
odjusting screws ta provide' o smalt omauKt of slock. 

4. Secure tokeup scre^Ws with locknuts. Maunt drive 
sprockets' ond drive; machinery o^ *^ead section haus'- 
Ing. After mochinery is properly aligned install wiper 
bk>de fn"^r?^ex^uidcs? , 



OPERATION 

^ current ts ovoiloble for theV^riv^ motar, jag scre^n^ 
throvgh' one complete cycle to^ bV Isure qU ports cleor. 
Check bar spacef-o<^ deflectar plpte ta see thot they re* 
' turn to proper/ pasitianT^irfiAr rprltesfhave passed. Check 
ond odjuil wi|>er so that it rails fre^ tp the^guides, 

Operote^ screen through severoM cycles. If oil ports 
function pfOpefty, ond o shredder ^is Tncluded with the 
/.instoHotion, install it in accordance^ with instructians at- 
to^hed to it, ond bolt traugh, chutes^ etc., in pasition. 

If fi^rmanent current is ovailabl^, connect matar so 
thot Kreen con be operoted for o^s^ail time. If a fluid 
drtv* is used, conned^ the mator for the higher valtogf 
and op#rote it on /he lower voltGpge. This is dane for 
torque control reoians. ^ 
^ bjbricote oil ports ond then aperote screen for o 
short run-in period. During the ri^n-in periad, 'r^hegk 
alt ports to mokt sure they function carrectly. , 



Pay particular attonttan to the ope'rotiofi 'oj Ihe rolling 
wiper. Check the harizonial end-play,- if it oppeori ex- 
cessive, add'more washers ta the fiongc side of th^rallers. 

If, during aperatian, the roke chomi mave away from 
the wiper, allowing the wiper to foil free for a dnionce 
ofter it leaves the roke, take up on the tok'e chains and 
move the chain guides closer ta the back af the chains 

The screen con be'^operated manually or by the use of 
o timer. * 

If an automatic timer is used to control the operotion 
of the screen, l[^t tt to operote the' screen ot mtervolt 
sufficiently long ond properly spaced .to sui* loco! con-' 
ditions. The screen should operote'often enough to» keep 
the s'creen bors reosonobiy iree of scree^nings. etc -The 
.minimum recommended opetoting cycle is 10 rninutes' 
operotion every 2 hours. ^ 

See ottoched instruction sheets for setting and moin« 
toining the timer. 



LUBRICATION ANQ MAINTENANCE 

lubricate the foot shoft at leost once o week and more 
^ often if sond in sewage is excessive ^ ' 

lubricate the f^ivoted spocer ond deflecj^r plote as 
often OS nec^ssory to Keep them pivoting freely, lubricote 
wiper rollers os Qften os required to keep them rolling 
freely in the guides. 

Alt gear drives, shredders und rhoin drives must be 
lubricated in accordance with instructions ottccltied to 
them. • . , . ' ' 

Thru-Cloon bor'jscrcens con be equipped with iheor pin 
hubs for overtood protection. If 'o pin breoks, r'eploce 
it bV removing tne chain guard, taking out the b^ken 
pieces of pin, realigning the holes and inserting^o new 
pin. Shear pin bjeokpge con usually be traced to some 
foreignr abject jorjumed ifi^he kcre^n or screen mechanism, 
fte sure the cause of lommmg is cor/ected before instoll- 
ing o_ new pin oi^d again operating screen. 




SHEA« 
PIN 




• . i»PiVJ 



^PROc^^ 



% 



. S,9 S«7> 



65 



• L t N K - B E LT 



Page 66 




P^ge 67 of. J21 



• ■ — 

Hodule^No: 


ftodule Tltle:'^ . ^ 
Preliminary .Treatment ' , 


— = 7^' 




Submodule Title: ^ ^ n 




Approx,. Time: * 


Screening/Comminution 




1^ hours , 


Topic: * 

'Comminution Maintenance 


Objectives: . 




• — - 


Upon^xompletion of this module t^he pgirticiparrt will be abl6!to: 


1. ^ Label par-ts of a comminuter- 
. 2. List startup and shut down procedures. 
3, List preventive maintenance procedures- 


« 

\ 



Instructional Aids: 
Handout #3 



Instructional Approach: 

Lecture , 
Discussion 



Reference's: ^ 

1. WPCF'MOP #11 

2. Operation of Wastewater Tre'atment PI ants,. Sacramento 



Class Assignn)entsiL " \^ 
Participate in class discussion 

• . 71 ■ ' 



Hodule Ho: 



Instructor Notes: 

4; 



Comminuters 
A. Comminuters 

1. Flow through 

2. In channel 

Reduce size of of finding 
materials by allowing 
the flow to pass 
through, a settled 
serpen and the trapped 
materials to be cut 
Mnto smaller pumpable 
sizes . 



a. Handout parts 

b. ^ Shaft Wear caused 

at packing 
(bearings) anQ ' . 
alignment setting? 
connects motof to^ 
dr^Ofn. ' 

c. BeaVlng requires 
lubrieation as, it 
rotates sh^a^/fram 

* stress and alT'ows * 
. drum to. rot^f^* In 
alighment* 

d. 'Drum rpta1:es.*on * 

shaft. Contains ' 
cutter blades and- 
'^teeth. • 

e. \ dutters , 'shredders 

and combs iS^cated 
lo ,g on drum- and b^se'. 

. Fixed combs trap t 
' materiaJ,to be cut 
and as drcn^.rotates 
the cutters and 
shredders .are**' 
brought in contact , 



II. : 2, A. Parts of a comninutor 

a. Motor 

b. Shaft 

c. Bearing 

d. Drum 

e. 'Cutters., shredders and ^ combs 

f. Base • ^ ^ ^ ^ 



X 



Module No: 


Topic: 

Screening/Comminution • ' ^ ' 


Instructor Motes: 


Instructor Out'Mne: 


' with the combs and 
the reduction of 
material tak^s • 





Base supports the 
w^i.ght and is 
bolted to tfie 
concrete channel • 



V 



II. 2. B. Start up and shut down 
1 



Once unit is started it is only 
shut down for repair or preventive 
maintenance. 



2. 
3. 
4. 



2. C, 



Clear unit of major obstructions. 
Turn on power 

Shut down procedure in reverse 
Preventive maintenance , . * 

1. Visually check' drum Tx's daily 

2. ^'Remove major obstructions. 

3. Cutter mechanisms have a life of 
5 years. Replace* following 
.manufacturer's recommendations. 







* 


• 
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Module No: 


MCKlulf Title: ^ ' . ' 




Preliminary Treatment 




Submodu,]^ Title: 


Approx. Time: 


Screening/Coirminution 


' h hour 


Topic: { • . 




Safety 


Objectives: 




Upon completion of this module, the'participant will be able to: 


1. , Demonstrate safe procedures arount the conminuter. • 


Instructionaj Aids: . 




None 




2 L _ 




Instructional Approach: * . , , ^ ' ' 


Lecture ^ 




/ ■ 








References: ^ ' 


* 


WPCF MOP #11 




2. • Operation of Wastewater Treatm^t ^Plants , Sacramento 

\ ' , ^ * . , • 


Class Assignn)ents: * . , . 



ERIC 



Participate in discussion 
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Module No: 



Topic: { 
Safety , 



^1 



Instructor Notes: 



Instructor OutilrTe: 



Students with this unit are 
to add to the safety steps. 
This will encourage class 
discussion- 



II. . 2, A. . Safety 



1. Dp noli put hand into flow while unit 
is operating. 

2. Do not repair unit until it i^^^tett^Ily 
isolated electrically and dparfnejd oF 
water* ^ . \ 



* 




,1 ' < 


\» 




- 




i 

J : 








• 




\ • ' -i ■ •• 

.V *^ ~ Paoe^ of 
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121 ^ 




Module No: 


Module Title: ^ ^ 

' Preliminary Treatment * - ' 






Submodule Title: 




1 




Approx, Time: 


Screening/ Comminution ^ ^ . • 




i 

i 




45 minutes 


Topic: ^ _ " 
Grinders ^ 




i 

i . 

t 




Objectives;* - ^ 
,Upon completion of this module the participant will be able to: ' 

1. Identify the difference between a comninuter and a grinder. 

< 


• 




• 
















/- 

/ 


o 

o 

i 

! • 

1 

t 

1 




In^tructionaJ Mdsf 
Refer to handout 2, 


page 5 ft 6 . 

' . . J 


/ 

• 


i 




Instructional Approach: 

Lecture ' . 
Discussion ' % ^ ^ \ ' 








^ 


• ' i. ' 




• 


* 


References: - 






1 


» 


1. Manufacturer's 

2. ^WPCF MOP m " 


Suide . * * 

♦ * _ ^ 




«>. 




9 

0 * • 

• '" V 


A' • •• 




ERIC 


1 

J» 


Class Assignnients: 

Parti Cipatife in discussion . ^ 
l^ead handout . \ — 

' ' • : • 77 . . - . 


i 

1 
1 

1 

^1 

1 ' 





" ' ■ ■ — ■ 


1 , . J 


. - / r 

i ■ • 1 

P^ge ,7.4. g» - -Igj- 


s • ^ 


, ModuJg Ho: ' 


Topic: 
Grinders 






' Instrucftor J^tes-: 


Instructor Ou'tUrre: : 




2. A grinder is out of flow 
and a cbmninutei^ is in 
flow^ 

i 


II. 2. B. Grinde-fs'. 1,.^ . . ' " " 

■ ^ Located out of flow only with screenings 
collected and passed through the unit . 
and grourid screenings returned to 'the floi 
High speed- as opposed to the si owero speed 
-t^^ * of conminuters. Infrequent operation. 

Parts . \ 


f 






Motor ' 




- ■""< 

- - • >; 




Rotating drum 






■! 


^ Cutters 

N,B, This is a high speed unit, Xate 
, must be taken in safety in feeding of 
screens material. 


1 


- <J ^ 

« 

* » 


1 
1 

t 

1 

t 


4 






* * 


i 


• 


A 


• 


ERia 


* 


\ 
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Module No: 


Module Title: 


< 






P re 1 i mi n a ry Jr eat men t 




• 




Submodule Title: 






Approx. Time: 


Screen! ng/coimi nuti on 






h hour ^ ' 


Topic: , ' . .. ' 
Start up/Shut dowj^. 



Objectives; , , ' 
Upon completion of this module the participant will be able to: 
1. Demonstrate the proper ^tart up and shut-down of the grinder. 



Instructional Aids: 

'Running grinder'^t an -installation 
Handout 2 



Instructional Approach: 
Lecture 

Demonstration ' «^ 



References: 



, WPCF MOP #11 
Manufacturer's 





ide ' ' 



Class Asslgnn^ents: 

Read handout * • ^ 
Participate in discussion 

Demonstrate grinder operation 
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Module Ho: 



Tof>ic: 
Start up/Shut down 



\ 



Ins4j:'uctor Notes: 


Instructor OutHne: 

f 




\ 

IL Bi Start up and shut down / 




* 

L Turn switch on and allow motor to come, 
to full operating soeed. 




'2, Unit /nay require outside source of wate 
^ turn on as you start unit (kitchen 
grinder). 




^ 3, Feed screenings to unit in piecemeal 
fashion to allow for*proper grinding. 
Do not jam or overfill. Do not put 
metal or plastic into unit. 
• 

- • 4. Stop unit by switch. 

A'ffpr rnmni pfp ^fon IpI" Wr^'hpr fln^h iini' 

f or ^ few'minutes before closing valve. 






\ • • - • 

i 


■ - • ' ■ ■ ' ■ J ■ 

^ ' ^ ■/■; ' 



Ho4u\e No: 



Approx. Tl4ne.: 



^ hour 



7 



NliiuU TUle: 

Preliminary Treatment 



Submodule Title:^ 
Screening/comminution 



Topic: 

Grinder Maintenance 



Objectives: . - . c - ^ 

Upon completion of this module 'the participant -Will be able to: 



1. List^^procediires for maintaining unit.* 



Instructional Aids: 



Handout 4 



Instructional Approach: 



Lecture -* 
Discussion f 



References: 

1. Manufacturer's Guide 

2. Plant 0 & M Manuals ^ 



Class Assignn)ents: . 

Participate ifr discussion 
Fillet handout 



81 



■I. 



Module Uo: 



Tof>1c: 

Grinder 'Maintenance 



Iijl^ructon Notes 



ERIC 



Instructor Outr Ine: 



IL D. Maintentince and preventive maintenance 
* 1. Grease bearings weekly.^ 
^2, Check wa^ter flow into uni^' weekly. 

3. Clean out grinder after eacti 
^ ^ operation. ^ 

4. Cuttei* blades replace as per 
manufacturer's suggestions. 



82 
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Handout 4 



Grinder Maintenance 

1. 

2.' 



3. 
4. 



[ 



J 
/ 



ERIC 
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Module No: 



Approx* Time:* ' ' 

45 minutes 



Module Title:. 

Preliminary Treatment 



Submodule Title:^ 
Screening/commihution 



Topic: 

Barminuter 



Objectives: * - ^ 

Upon conpleti'on of this module the participant wi.ll be^able to: 

1. Label parts on a drawing.' "V 



/ 



h ' 

Instructional Aids: 

\ 

Handout 5 



Instructional Approach: 

Lecture 
Discussion 



References: 



1*^ Operation of Wastewater. Treatment PI ants*,t6acramento. 
2. Manufacturer's Guide . " ' • . 




Class Assignnicnts: 

Parti-cipate^ in class discussion 
Label -ti,anddut' 



84' ": 
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Module Mo: 



Topic:' _ 
Barminuter . 



Instructor Notes: 



Instructor Outline: 



II. 2. . 

Placed iV^s'tream flow 

^ . ; 

1. " Counter weight offsets 

the heavy motor 'and 
' • unit, weight allowing 

. free travel of urftt. 

2. Motor "rides" on the 
entine^systeln and ig' 
lopafted on .front .up- 
stream side of th^ 

3. ;^. ^tting assembli^ 
'"^l rotating drum witfi^ 

. blade the 'shred 
entrapped material 
on thje screen^ . , 

/ 4. Scregfi performs 

function of both a 

• / ' ^ fine screen and 

.cutting surface for 
'the catting drumi 

4/. / . 



II. 2. C. Barminuter 



0. 



Trademark of Chicago Pump Parts 
1. Counter weights ^ ( 
2 • Motor . 

3. Cutting assemble 

4. -Screen ^ 



V 



ERIC 



Page 



121_ 



Module No: 



Approx. Time: 

45 minutes 



Module Title: 

Preliminary Treatment 



Submodule Title.: 
' Screen! ng/comminiiti Oh 



Topic: 

Barminuter -^art up/Sfjut down Maintenance - Abnonnal 
Operation ' *t ^ 



Obj^ctlves: ' - 

Upon completf^nN^of this module the participant wilj be able to: 

1/ Identify pravehtive maintenance procedures^ 
2. List 'possible problems of abnonnal Operation, 



V 



Instructionfil A^^: 
None 



■ \ 



Instructional Approach':/ 

bectare- / [ . " ' 
Discussion* 



References: 



. 1j| Operating WastevfatlrvTre^tment P 
2*%> Manufacturer's Guide* 



Plants , bacramentp . 



Class, A$^ignn<?nts:. ,^ 
Parti ci.pate i n ' di^cuski on 



• 
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^lodu^e Uo: 



Topic: ^ - _ 

Barminuter -^tart up/Shut down Maintenance - Abnormal 
Operation 



rnstructor Notes: 



Instructor SutUne: 



II. 2v-(r. 

• - • ^ / 

I 1. ftaterial blocked 

screen cause head . 
^ V difference, caust* 
^ activation of the unilr: 



"Start up and shut down 

1. Timed or "dam. buildup" accuated. 

<* • 

2. Automatically turns on and off. 
7 Equipped. with^a manual override. 

Prev'entive maintenance 

1. Check 01/ ilevels. ^ * 

2. Add grease to unit ps specified by manufacturer 

.Check 3 x's daily to prevent damage. 
^Remove major -blockages inmediately.. 

Abnormal rolitine ^5 

1. Will not start, reset switch on power supply is 
.^defective. 

i ' ^ ^ ^ \ - 

2. '^Reverses too ^frequently on mid cycle; blockage 

' '^screen, misatngnment of cutters, plugged revers 
ispring. - > 



Page JL2j_ 



Module No: 



Approx.. Time; 
20 Min: • ^ 



Module Title: 

Preliminary Treatment 



Submodule Title: . 
Screeni ng/Communi ti on 



Topic: 

Safety 



Objectives; 

JJnon-ecmpTetfon of this module tK? participant will be able to: 
1.' Perform safely around this unit. ' ^ ^ 



Instructional ^ids: 



None*" 



Instructional Appr\oach: 

Lecture 
Discussion 



is. 



References:-^ 

1. Operation of Wastewafer Treatment Plants Sacramento 

2. fla'nufacturer^s Guide \ . 




n discussion 
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Module Ho: 


Topic: ■ • . . 
Safety . ^ ■ . 


Instructor Notes:* • ^ 


Instructor Out/lne: 




II. 2. Safpty ^ ' 


« • 


i \. Do not drop objects into. unit. 

1. Encase of jam, shut unit off ^ 
completely. 

3. - On this unit do' not work alone. 

Parts are too heavy for one person 
N to handle. \ ; , , 

4. If located in deep channel, wgar 
^ • • harness. 

* 

. ■ , 




\ Pa?' 



M R7 • of 



re 



Preliminary Treatment 



Sv^module Title: 

"^creeni ng/Commi nuti on 



Topic: 

Finfr Screens 



|Otu€Ctlves: • ^ 

UpW conpletion of this module the participant will bie able io:. 

1,, foescrib^ written operation the unit discussed. j 

Z.i l\s,t parts of unit. ■ . \ . . , . ^ ^ 

3,^ List maintenance procedure^. • . * 



I Instructional /ids; 
H&ndbut 6 7 



\ 



llnstn/ctiona} Approach: 

l!!e/ture 
Discussion 



References: 



V 



lAi^PCF MOP #11 ' ' . 
2V \ Suspended Solids ^moval , USEPA 



{Class Assignriients: 



t ^ 




Topic: 

Fine Screens 



Instructor Notes: 



i 



IIJL — Mecba nically cican o d by 



waterjet nozzles, 
e rf 0 ra t e d ^ b ron ze , \ 
stainless steel plate or 
<irum.^ Removes smaller , 
particles. Size .of openip 
are usually less 'than 3/16 



Handout 



Instructor Outline: 



r 



1. Operation 

Screen travels into the water flow; submerge 

* on the downstream side and leaves flow on 
upstream-siMe.- Trapped solids are settled 
off by means of a spray nozzle. Not a 
practical device for wastewater as they get 
clogged easily and require extensive cleanin 

.^ Better appli cation is the effluent polish to 

• r^inove minute particles. , 

Excellent results are obtained in water 
treatment^ pT-ants 

2. ' Parts List • • 

a. Drum 

b. Screen material 

^ c. Chain sprocket \ 
* Vd. Chain 
e^ Reducer 

f . Motor ^ ' . 

g. Jet spray assembly ' ' ^ . 

# 

3. Maintenance 

a. Grease drOm bearing weekly. 

b. Repl&ce screen material if torn 'or 
punctured. d > 

c. Grease upper sprtfcket monthly. 

d. Check for worn links and replace monthly 
- e. Greats reducer bearing weekly. 

. f. Check. motor for wear (bearings). 

* . ' I. . ■ 



Module Ho: 



P^Se Qp of 



Topic: 

Fine Screens 



J 



Instructor Notei^ 



InstructJj Outline: 



— e^l-ettn-no 72le s a s n eeded 



4. Normal operation 

a. Turn oh drum., ^nive unit to run 
continuously in flow 

b. Check for problems 

c. Open channel gate ^ 

d. Flow to be constant so as to submerqe^^ 
1/3 of-dnmh / 

-e. .Water spray cany now be turrr^ed on to 
* wash off screen, ^ 

♦ . , *? 

f . • Check .unit' thoroughly eveVy hoUr fo 
prevehj: daipming or bli-ndin^ of un#t. 

. 5, Abnormal operation 

a. Blinding - wat^r pre-'^sure too ^ow in 
nozzles: , ^ 



b. Unit' vibrates noisily. - excessive water 
flow in channel . . * 

Safety ^ 

a. Tag and lock otft unit » 



b, 
c. 



Do not allow large objects to hit screen 



Do not walk on screen,. 



d^ ^ Work wi th tWo peopl^. Minimum due to 



r 



bulky parts. *^ Awkward to' handle 
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Handout 6 

FINE -SCREENS : 



Operation ^ 




so 

Handout 7 




Module No: 



Approx. Time: 
1 hour 



SUMMARY 

ftodule Tit.le;' 

Preliminary Treatment- 



"ofjiZL 



Submodule Title; 
Preaeratioji 



Topk: 



Objectives: 



Upc^n completion of this module the -participant will be able to: < 

1^ Identify preaerration eqiTrfiment., ' 
2, Label schematic of pp£\fess equipment- 
's. List corrective action for abnormal operation. 



Instructional Aids: 

Handouts 
Overheads 



Ins^pcCional^ Approach: 

Lecture 
' Discussion , ^ . 



References: - . * 

1. WPCR MOP #8 . 

2. Wastewater Eng*Hieering,.Metcalf and Eddy, 

3. f^ufacturei^'s Guide ' \ 



Class Assignments: - 

Read 'handouts V ' ' * . * 
Participate inJai^us^si^hs 



ERJC 
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Module No: 




Approx. Timely 
^ hour 



Module Title: 

PreliminaTy Treatment 



Submodule* Title: 
Preaera^ion 



Topic:> 

Introduction * 



Objectives: 



ion of this module. the participant will be^able to: 



a. Diffused 
K b. Mechanical 

2.. List operations parameters processes. 



Instructional Aids: 
Handout 1 



Instructional Approach: 

Lecture 
Discussion 



^ 



References: 
1/ WPCF'MOP #11 



2. Operation of Wastewalter Treatment Plants 

3. WPCF MOP #8 ^ 



Class Assignntcnts: 

Read ha^ndout ^; 
Participate in discussion 
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• Page of jL2L„ • 

/ , - ^ 



ModJle Ho: 


Topic: n ' ' ' ^ . 
Preaeration 


Instrdetor Notes: ^ ^ 


Instructorr Oufilne: 

; 


Ffeshen sewage 

Control odors i 

ImproVe. settling 

Improves grease removal \ 

Grit removal 

Uniform distributiqrr of 

suspended and floating solids 

Increase BOD removals 


I. Introduction 

1. "^^iffused ^ _ 

2. Mechanical 


Handout I . 


9 

4 




• > 
1. Compressed air or air* from 
-a blower' pump are used to 
disperse air. to the unit," 
The air discharge point is 
through a sparger Similar 
to the fish tank bubJ^r 
systems, . ' 


* 


Handout 2 f 




A, Operation pajiameters * . 


> * »' 
2. MassiJ/e surface and/or* 
draft -tube mixers iire used 
' to aerate li'puid. 

* , ' ^ 

DO measurement needed , to 
; measure- freshness of 
wastewater. 


1. Retention time 10 - 45, min. , • 

2. Tank d^pttj^^ 15 ft,, 

V. 3, Air requirements 0\l - 0.4 cu^ ft, /gal. ♦ 
wastewater^ * . - 
4, Minimal deposition of solids ia allpwed 
'5, DO measured by using *D0 meter. 
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Topic: • 
Pre aeration 




Instructor Out'ilne: 



•B. . Main parts ' * 

1 . Diffuser 
• 2. Blower 

C. Safety 

1. ' Rail tng arojuncL the unit to b'e secure • . 

2. ' Do not work on unit unless unit' is drained, 
3#. Keep area free of. grease, wastewater, oil 

/ to pipcant clips and balls.. 



4^ 
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■A 




J 



CIRCULATION PAtTERN OF Z' ■ 

"AERATION TANK 
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, PRIMARY TRCATMENT UNfTS 



ICITITlOa Ilk 
NEIIEt- 





SII66£«CII0SS COUECTII 




.'S'X^SCUI Tl EIECTOI 



SU06E 
fttlP — 



riEIEIITlil. 
FLICCttlATIdl lit 
CIIJ. lEiiflL 



IXFLVEIT 
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A 



SUMMARY 
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ERIC 



Module Ho: 
% 


Module Title: ' - \ • , ^ 

Preliminary Treatment „ ' > 




Submodule Title:. ^ ^ ' 




Apftrax. Titne; 


FlQtatioh/ferease Separation 




V 

3 hours • 


Topic: * ' ^ 


' • r . , -v' . 

Objectives: / ' ' i 

. Upon c'onpletion of this; module the^ participant will be able to: . 

1. . Identify need and purp'ose for fetation. 

2. Identify types of flotation units.' - 

3. Outline steps of operation of flotation units. 

4. List 2 advantages/disadvantages of flotation. . / 


* 


Instructional Aids« 

^ Handouts ^ 
Overheads 






Instructional App^ach: * 

Lecture * - • ^ . * v * ^ ^ 
Discussion 


f 


References: , • * * - ^ 

. 1\ WPCF MOP' #8 ' ' ' • • ^ . . ' 

2. Manufacturer's Guide ' - ^ * 
^ ;3> Plant 0 & M Manuals ^ • - • - ' . 

** ^ . - * 


Class* Assignnients: • . 

Read handouts . ^ ' . 
Participate in discu'ssion - 102 
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Module No: 



Apprqx. Tiflie: 
1 hour 



Module Title: 

Pralfmlngry Tre&tmen^ 



Submodule Title: 
F\etation76rease Separation. 



Topic: 

Purpose and Types 



Objectives: . ' ♦ * ' . . 

Upon conpletion of thisSnodule the' participant wilT be able to: 

1. Identify the need and^purpose of flotation. ^ ' 
•2. List types of flotation units. v ^ ' 



InU>uctiondl Aid%j,i 
Handouts 1, 2 & 3 



Instructional Approach: 
Lecture 

^ Discussion - 



\ 



References:' ^ 

1. WPCF M0P"#8 

2. Manufcicturer 's Guide 




Cl'ass Assignments:. 
Participate irf discussion 
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Module Ht>: 



Flotation - Grease Separation 



I ' -» Ti- T » 1 I 1 1 1 m I n II m I „- ^> « 



Instructor Notes: 



Handouts 1, 2, 3 ^ 



Instructor- Out) ine: 




I. Need and purpose 

^ To convert finely^ divided solid^ (grease) to 
float! ng'ntatter in a -shorter p/riod of ti*me 
and ease of ^ operations. 



II. Position of equipment 

A. Ahead ^of primary settling 

II : Types ^ 

A, Pressure 'flota-tiorv 
* B. ^ Vacuum flotation . ^ 
C. Flotation . 



\ 
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Handout 1 



UNIT EFFLUENT ' . 



AUX. TIECYCLE CONNECTION 

— p— 



. IPftlMARY TaV^K or 
PLANT EFFLUENT) 




RECIRCULATION PUMP 



AIR .FEED 



{ 




THICKENED SLUDGE 
^ DISCHARGE 



^UNIT FEED 
♦■SLUDGE 



RECYCLE 
FLOW ' 



REAtRA'TlON PUMP 



- RETENTION TANK 
(AIR DISSOLUTION) 



I. 



4 



Handout 2 



I: 



SLUDGE R&AOVAL MECHANISM 



UNIT • 
EFFLUENT 




D 



. . - " ■ ; • TV;. FLOW ZONE . :;• ••; • ■• ;• 



aUDGE 
DISCHAflGE 



3, 



RECYQE 
Flow 



RECYCLE 

aow 



— — ?- 

BOTTOM COLLECTOR 

*♦ INTEflNAL FLOWvPIAGRAM 
H-R TYPE FLOTATfoN UNiT 



UNIT ■ 
SLUDGE FEED 
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Handout 3 . 



ADJUSTABLE FLOAT SKIMMER 



CHAIN TENSIONER 




FLOAT 
STORAGE 
SUMP 



INFLUENT 
BACK PRESS^jRE VALVE 



ADJUSTAgLE" 
WEIR . 

EFFLUENT 



SLUDGE 
DISCHARGE 



REDWOOD SCRAPER 



Dissi)lvL>d air tT«)latiim unit 



Paga 104 V of V2} 



•Module No: 



Approx. Time: 
•] hour « 



Objectives r\ ' ' ' ' / 

Upon corrpletion of this module thp participant will be able to: 

'l. Write Cut procedure of ^operations to float %olids\ .\- ' ' 
2. Identify parts of uhit process. ' ' /\ , 



ftodule Title: ^ . - 

Prelifqrfnary" Treatment • 



Sybmodule Tltle.^ 
Flotation/Grease Separation 



Topic: ' 

Operation' 



Instructional Aids: 

Handour 1,2,3,* / • • . • 

This handout" can *be' used for vacuum method by changing retention tank to 

vacuum tank. ' ^ ' • . . ' - * -i ' ' - , 



Instructional Approach: ^ ' 



Lecture 
t)is cuss ion 



I'^^erences: ' ' * - - 

* 

1. WPCF MOP #8 ^ ■ • ' •• < , 

2. Manufacturer's Guide " - 

3. Suspended .Sol Ids -Removal , US EPA 



Class Assignnients: 



Read handoyt " ^ ^ ^ 

Participate in^ 'discussion XOS 
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Module No: *. • *^ 
* 


/fljDtati on/Grease S^oaration ' " ' 


Instructor Notes : 


Instructor Out'r Ine: . , . . 







Handout of unit 



Unit equipment ♦ 

Refer to handout for listing. 

Flotation tank • ' : 

a. Flow enters at bottom 

b. Scrapers move f lotted scum to hopper 
Scum- to treatment/disposal 



Vacuum flotation 
a 

4 

b 



Saturate wastewater with air (aerate) 

Apply^ partjal vacuum in enclosed 
tank (9 in", mercury). 



II. C. 



c. Gas dissolved in tank liquid is 
released; minute bubbles attach 
to solids causing floating of 
solids . y • 

Flotation ^' 



3' 



"5: This uni tM's »simf lar to the primary basin 
*V • oa settling unit. Allows scum-to rise 

at its own rate. ' Period qf retention in 
the unit is decreased over prinary 
clarification to reduce t'he qliahtit^ of 
;Sl udge/gri t deposi ti b^T' 

IXI. Operation 

A. Pressure flotation 

Pressurize t;he sewage J to 3 atmospheres' (a tm) 
and rele'ase t4*e entire contents, to the atmd- 
sphere». ^ Dissolved gas in the liquid aife^ 
released 'asT fine bubbles adhering to the minute 
solid particles and cause the particle' to float*. 

Equate to a soda^pop bottle w/compre^sed CO2. 
^- When opened,, the'ljubbles rise to the sqrface. 
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Module Ho: 



Apppox. Time: 
1 hour 



Module Title:'* ^ 

Preliminary Treatment 



Submpdule Tttle: 
Flotation/Grease Separation 



Topic: ' 

Advantages/Disadvantages 



Objectives: 

Upon completion of this module the, participant will be able to 
1.^ List three (3) advantages/disadvantages. 



Instructional Ai<ls: 
Haiidout 4 (over) 



* ♦ 



Instructional Approach: 

Lecture 
Discussion 



References: 

1. HP'CF MOP #8 

2. Manufacturer's Guide 



Class Assignwnts: 
Read handouts 

Participate in" discussion J[J^Q 



P^ge Vq/ of 1P1 



nodule No: 



Instructor Note?: 



Topic: 

•Advan tages/d.i sadvantages 



Instroc'tor Outline: ' 



Advantages . 
1. 50% removal of soluble material (grease}< 
35% removal suspended solids 
17 - 35% BOD reduction 



High overflow rates, low detention periods. 
Reduced size of equipment. 



5. Odor and nuisances minimized 

, 6. Thicker scum/sludqe 
II. Disadvantages . ' 

, 1. Higher operati nq , costs -(pressure and vacuum] 

2. High power costs (pressure) . ' * 

3. Airtight structures necessary (vacuum). 

4. Highly skilled rpSintenance required. ' 
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HJ»ndout 4' 
FLOTATION IJNITS, 



Advantages: 

1. 

2. 

3. 

4. 

•5. 

6. 




- ■Jig' 



Disadvantages 

1. 

2. 

3. 



ERIC 
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Page mo of 



Module Ho: ^ ! 


Topic: . • . 

< 




* » \ 







InstNuctor J^ote^ : \ ^ 



instructor .Out / fne: 



rxi. Maintenance v-'' 
1. Grease chain and 'sprocket monlh-^y. 
2/ Maintain oil levels in gear boxers. 

3. - Clean enclosed tank& (pressure and .vacuum) 

regularly depending on the type.'Df scum 
and its adherence to tank'. 

4. Check valves and pipes for 1 
5. 



Check motors and vacuum/ore^sure systems 
for wear monthly. 



Abnormal Operation 

Skiirmer not removing totSil -quantity of scum* 



Replace wiper rubber 
Adjust wiper rubber 

Effluent solids are^^high 
Reduce load to u'nit^^' 

1 Of- 



■is 



113 



Page . ■nn. P^" _JiZi ' 




Topic- 
Grease Separation 



Jnsl/uctor Ntftes; 



Instructor Out»1ne: 



■ ^ 
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* i > 

< , 

Floats sludge too^.thin - fljght speed.too hjgh 
Unit overloadecf - low' dissolved air/* 

Safety 

Keep unit floor area, clear and clean of any. 
•material (oil, grease^ sludge, water).. 

Do not climb on unit. Use provided access 
areas. 

Keep hands^'Sind clothing free of moving parts. 



f 


> 

* 
1 


* 

• 


• 
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Module No: 


Module Title: 
Preliminary Treatment 


- 




Submodule Title: 


• 


Approx. Tine: 


Manufacturers 




h hour 


Topic: > 


• 


Objectives: 


1 1 « 




• • < 

Upon completion of this module the participant will be able to: . ^ 




1. List several major equipment manufacturers. 


* 


4 






Instructional Aids: 
Handout 1 


* 






^ ' < t • 




Instructional Approach: \ — ^ ^ * 




Lecturfe 
Discussion 






References:' ^ 






' Manufacturer's 


Listing * . 


N 




■ : . 

« * 


f 


Class 'Assignn^nts: - 


♦ 


ERIC 


•Do handout * . 
■ Participate in class discussion . - / 

• . 11.5 ^ , • . 
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Handout 1 



Topic: 

Preliminary Treatment 

Instruc\or OutHne: 



,1. Manufacturers ol", all .process eqiiipnoent ; 

Mention of particular manufactJurer does 
constitute endorsement. ' ■ 



1- 



•Ai 



I. 


FMC 


2. 


Chi cago punp 


* 3. 


Rex 


4. 


Envirotech 


5. 


Dorr-Oliver 


6. 


Wemco 


7v 


Worthington " 


8. 


Jeffrey 



y 



. J 



116 • ' 



i ERIC 



1. 

2. 
'3. 
• 4. 
5. 
6. 
7. 
8. 



• Pagelia of 121 



MANUFACTURERS 'OP/£QlI)IPMENT 
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P«9e T14 o'f 22L 



* Module No; f 



•Apprpx. T^me: 
h hour 



/todule Tftle: . \ 

Preliminary Treatment 



Submodule T^tle: 
Disposal oft Materials 



Topic- 



Objectives: , . . 

Upon con^)letion of this module the participant will be able- to: 
1. List the methods of dispos al^. / . . \ » ^ 




I t ruct i ona) ^ Ailds^ • 
Handout 




Instructibnal Approach: 

Letture 
Discussion 



References.: . ' 

L Operation of Wastewater Treatment Plants 
2; WPCF MOP #8 . . 



ramento 



Class Assignn^nts: 

6q han<^out 
Participate in class discussion 
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Module Ho; 



Instructor Notes: 



Handout 1 



P^ge liR of ^xtXl 



Topic- 
Preliminary Treatment 



Instructor 'Out / Ine: 



I* ^ Disposal of Materials 

1 ' ' ' . 

All materials collected in each process' 

mentioned can be' disposed of in the manner 

, listed below. Check with the local Public 

, " Health ,Dept. Codes for approval. 

1. Land disposal - burying 

2. Digestion followed by burying or incineratio 

3. _ Incineration followed by land disposal-. 



ERIC 
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"^Module No: 



Approx. Time': 



Moduli Title: 
Pretreatment^ 



Submpdule Title: 



.EVALUW"IOfi 



Objectives: ' 

• • • 

^The participant .will score. 70% or more on the test provided beldw'. , 
• * * *'.«'■ 

Preliminary Treatment Evaluation ' - . • ' ' 

1. What is the vel deity of wastewater in a grif chamber? ^ 

A. 0.2 - 0.9 FPM 



B. '0.75 - 1-.25 PSI 
6r4 1 i s • V 



a) Sand . 
B. Egg shells 



10 FPS 
D. VFPS 

C. Coffee grounds 

D. All of these 



1^ 



3. Types qf cleaning methods, for a grit chamber are 



4. Grit is removed from the flow by 

A. Trucks 

B. Screens 



C. Aeration 

D. ^ Gravity 



^C. Increasing plant costs 



5. Dewatering-devices' are for 
A- Dewatering water 
B. Separating grit from water / Increasing plant efficiency 

6. Screw classifiers-need-the submerged bearing greased jlaily' because- 

A. The grit wijT.wear out^bearings 

B. •Plant .personnel should suppor.t the lubrication companjes 
\. Because its there . . - ' 
TJ. ^Prevent the screw from falling out'' 
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Module Her. 



Approxv Time: 




^Objectives: 
' 7. Jhe 



Module T1t?e: 

1l 



Submpdule Title: 



evalOation 



determines the quaht.ity anci cfua'lTty of grit from ^ 

" . ■ . - ' - ' ' '- ^ 



cyclone. ' , , ^ " , ^ 

8. The purpose of screening^ > ^ , ^ 

. A. Remove la>rg6r objects from therfl'ow \ 

B. "Prevent damage to^expensive equipmenC^ 

Keep bugs Qut ' * ^ 

o 

D. None of these * > ' 

- \. .. * - . • • 

E. -. All of these , * . • ■ . 

9. The .c-Tear^!^f0?nings of a bar screen are frofn ;' 

A^ 2 - 12 feet ' , ' 

'3/4 inches to 3 inches \ ' ' • 

. C. 2'.- 3 inches - • ' * , . • 

^ D. All of th^se ' : • . . 

E. Non^ of these ' * ^ * » 

10. Label diagram of commnuter supp-ied^by the instructor./ 



MotoY 



Drum 



Base 



. » Cutters 

11. A^comminuter and a grinder are different because 



A. ." The grinder is a grinder , , * ^ 

B. A corrtjiinut^ is above the flow . < ,,4 

7 ■ * ■ . " - 

C. A grinder cuts the screens aJbove the flow and^a conminuter in thfe flow , 

II OT the above \ - " - 



Al 
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Pace 119 of 121 



i:pdule !to: 



Approx. Time: 



Module Title: 



r 



Submodule Title: 



EVALUATION 



Objectives: 

0 

12» Preaeration is for 

A» FreshepTng sewage 
B. Odor contra 

.Improves grit' removal 
E. All of these , : 

13. Retention time in thit =unft is ^ . 

• t 
A. 2 hour$ D. All of^these 

""B. 10 days" - E. ^ None of these 

C» 10 - 45 minutes , ^ 

14. There are three types of flptation units, fill in the one missing. 
Pressure ... 



erJc 



Flotation ^ • • ] 

15» The principle of flotation is similar to a l 
16. List two advantages of ^flotation / 



B. 



17. List two disadvantage? of flotation. 



A/ 



bottle opened. 



B. 
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Instructor Notes: 



Answers for test on preliminary 
treatment. ' ^ 

1. D ^ 

2. D " . " ■ ■ 

3. Manual mechanical 

■4. C-^D * . ' 

5. B 

6. a' 

7. Apex valve 

8. A, B 

9. B . 

10. see Titife'^^^fi---^ — 

11. C 

12. E ■ ' 
13; C " 

14. Vacuum «• ■ 

15. Soda pop 
16.. A. 




note on questit)n answers, 



SeeTTote on question answers 
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Instructor Outline; 



10. Diagram supplies by instructor. 

Use Handout 3 conminuter 
16. A. 50% removal of soluble material * 

B» 35% removal of Suspended Materials 

C. ^ 17% - 355 BOD reduction 

D. High overflow rates 

E. Odor and nuisance minimized 

F. Thicker sludge and scum 

17» Pi\ ,Higher operating costs . , 

B. High power costs 

C. Airtight structures necessary 
Highly skilled maintenance required 



